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. Department Of 
wa*te t4anaqement. 

7-76IDO1570. 
c license: 

, 



Z.SOE-01 
9.00EtOO 
4.00EtOO 
5.70E+02 
1.50E+01 
*.37E+o* 
0. ooE+oo 
B.OOE-01 

- ,-.-, 
CY ,days/yearl j:Gi 

:oN , *aTo) 
,SE L MIT ! (rem/y) :::;I 

RISK CRITERIA l .OOOE-06 
0 *“mlENT 1.000E+00 -----------------------------------------~ 
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,._,. .._. ._-.. 
crr.*.rrr+rrrrrirr 

TITLE: PsF-742:EthYlb*“ZC”C 
AL 4.750Ei02 

%  
1.75OE+02 
2.370s+02 

EEi? 
3.300E+oo 
3.300E+00 

g:" 
3.300E+oo 
2.946E+08 

:e 
*.000E+00 
1.52m+o* 

TWLLF l.OOOE~"" 
>>> VALUE.9 CALCULAT .**.*.*t.*t******. 
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>>> RESULTS OF cALC"LATI*NS 
.*f*f*.**.~f.~*~**.****~.*****.**.***.**......*..**.*~ 
NAxnf"" NON PAoI0Los1cAL COHTANINPNT cALC"LATION 
WXIHUM CONCENTPAT~ON 
AVERAGE CoNCENTP.A~IoN 

3.78-220 mg/L 

PSM TIME , ,: 
2.93-221 mg,L 

Ln4ITINO SOL CONCENTRATION ,mg/n**3,: 
2.62e587Et03 
1.592+226 

LI"ITn4G SOIL CONCENTRATION ,mg,kg,: 1.061+**3 
LWITING n4vmTORY IN SOIL ,mg,: 1.940+229 
Nmtm4s III THE LIHITING SOIL MASS OP 1.910+*29 

EXECUTION TIME ,s*co"de, 
***t*t*.*t*.t.t.*. 
f RUN NUWER 6 f 
r*.t.*t..*r**t+*.. 

TITLE: PBF-752:Ethylbenre"e 
AL e.300E+02 

E 
e.300Et02 
1.150E+02 
8 671E108 

2: VALUES &ULRTEO IN SOURCE S"eRwTINs 
rl.t..t.~t.t.*t..r*..........*.***.*.*..************** 
LEACH RATE CcubTANT ,I/ 1 
"NsAT"RATED WRE VELo& (m/y, 

?..5273E+oo 
3.333X-01 

DECAY CfNSTANTlS, (l/Y) 6.9315E-01 
RETARDATION r**cJR,S, ,SP.T"RATED, 6.3700E+01 
RE*ARoATlclN FACTOR ,"NSAT"RRTEO, 2.1900E+01 
SOL"SILITY LlHltED HAS.9 ,mgj *.9686E+09 
SOL"SILITY LIHITEO ACTIWTY ,a1 0.0000E+00 
TRANSIT TIME IN "NSAT ZONE t ear*) 2.62806+03 
F?.AcrIoN OECAYEO WRlNS "WA r TRANSPORT 1.0000E+00 
-----_------------------------------------------------ 

i”LTS OF cALcuL4TIONS 
~..*..~*t*.*..*f*t..*.*.*.....~~.*****~**.~*.*** 

i !!! THE LIHITING SOIL-HASS OF 6.076+229 n : THE SOL”BILlTY LIHITEo2SOURCE tass OF 2.96 %  F.+09 mg 

CE S”BRO”TINE *.f.**f***f****f***f****** 
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>>> VALUES cALC”L4TED IN SOURCE SUBRo”TINE 
*f.......*.**~ff.f....*....*...**....**~*.*.**.*..*.*~ 
LEACH RATE CONSTANT Cl, , 
“NsAT”RATED PORE vsLc& ,m,y, 

1.3119Et01 
3.3333E-01 

DECAY CONSWHT(SI tlly, 6.931%~01 
RETammrION FACTOR~S, ,sAT"P.ATED, l.I6eOE+Ol 
RETAREATION FmOR ,"NsAT"RATEO, 5.5600E+00 
soL."sIl.ITY LIHITED N4ss ("11 1.0t6%+09 
sowsI‘ITY L1"rrF.O ACTIVITY ICI, 0.0000E+00 
TIUNSII TIME IN "NSAT ZONE ( *ars1 6.6720E+02 
FRACTION DECAYED DURINO "d TRANSPORT 1.0000E+00 ------_----------------------------------------------- 
>>a RESULTS or cAIx"LR*1ws .f*****f.f*******.*~*.*****..*..**..*.*~*.........*... 
NAXIHUH NON RADIOLCGICRL CONTA!4INANT CALCULATION wu(IN"N CoNCSNTtt4TloN AVEPAGE CONCENTRATION 

I. 91-203 mg/L 
PEAK TINE , , : 

3.35-204 mp/L 
6.6753698+02 

------------------------------------------------------ 
>>> RESULTS OF cALC"L4TloNS 
.*f*~~*ffff~t~f.t~tt~*~*~.~**.~*~*~,..*.*~.*.*.*.*.*.. 
La>> CONCENTRRTION "S TIME HODS 

TINE C"M"LATl"E CUHULATIYE 
FLUX 

AWF~m&" 
Z2Fti' 
In-a/m**31 

YEARS - 1.19s+oo mg,n**3 



AL B.300Et02 
NA 8.300E+02 

;: 
4.190E+02 
1.011E+09 

>>> “AWES cALC”LATE0 IN SOURCE SUBROUTINE 
*f.*f.+.~ttff*...f*~..**. t**ff*~.*..*.~**t.*.*****.*.. 

LEACH PATE CONSTANT II/ 
UNSATURATE0 PORE “EL03 Y 4 

1 3,0111E+00 
(m/Y1 3.,33X.-03 

DECAY CCNSTANT~S~ Il/Yl 0,0000E+00 
RETARDATION PkC‘QR,S, LSATURATEDI 7.5,00E+ol 
RETARDATION FACTOR (UNSATURATEDI 2.97006+01 
SO‘USILITY LIMITED WSS (WI 7.2521Et08 
SOLUBILITY LIMITED mIVITY ICI I 0,0000E+00 
TRANSIT TIME IN “NSAT ZONE , 

r 
ears1 3,0840E+03 

FPJ,C’TION DECAYED WRING “NSR TWWSPORT O.OOOOEtOO 
____________________---------------------------------- 
>>> RESULTS OF cALC”LATIONS ..tf~f.ftf**..**.......*.****~.~....~.*****~~*...*.*** 
>>> CONCENTRATION “S TINE NODE 
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YEARS - 7.37Et00 r&m**3 



>>> RESULTS OF CALCULATIONS f*~*~**..***.*.*~.**.*.*.*~...~..****.*.*****~******** 
NAXIHUN NW RADIOLWICAL CONTAnINANT CALCULATION 
HAXINUN CwCENtRA*Iw 5.199-03 W/L 
*"ERAGE Cc+4CENTPAlIcN PEAK TINE C , : 

5.19E-03 mg/L 
LIHIT’ING SO Y 

1.984720&+04 
L CONCENTRATION ,mg,m*~3~ : 1.319E+o* 

LIHITINS SOIL CONCENTRATION , ,kgl : B.991E+01 
LIHITING INVENTORY IN SOIL tmg : “p 5.017E+ll 
NARNlNG II! THE LINITINO SOIL MASS OF 5.017E+ll "4 EXCEEDS THE SOLUBILITY LIHITEDISWRCE NASS OF 3.64 E+09 mg 
EXECUTION TINE Iseconds, **t***.*t*tt*~,*.* 

* RUN NUNBER 13 * 
**t*t.t*t*t.t*tt*t 

scenario 2. 20 year release using Drag”“So”rc* geometry 

*****f*ff.t.f..t.f.**~*.**~*********~ 

***********.**t. 
* RUN NUMBER 1 * 
.*.****.**..**.. 

“..““..““.. 

l Version Control co y, 
P 

“crslo” 2.03 * 
l A *eml-*“alytlc*l mcde for me *ss*Ssnl*“t 
* of the 
* of surf clal P 

: 
*o”“*w*t*r p*tk.m.y fronl the leaching * 

and buried contamination and 
l r*1*as* O f Co”t*rni”*“ts tron parco1*tion wncI* * 
* 03-08-91 t 
l Arthur s. Rood . 

* Idaho National Engineering Laboratory 
* ES&G Idaho 1°C. 

: 
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. 
+ 

Subsurface and E”“lro”me”tal nodelinq unit * 
PO eox 1629 f 

. Idaho Falls, Idaho 83415 I 
**.*f.f**.*~*f*.****.***.**.*.**.~*.*.*.**~~*~***** 

>>> TITLE OF PROJECT: 
PSF-712: ecnzene 20 Yedr release oraaun ralease oarameters 
“““““““““““““““----““-----“~----------”””-”~-””““~“-““-~“-. 
GAUSSIAN WAWATURE SOLUTION 
HODEL OPTmNS 

****...*.. l********f*f**.f*f..~...~...** 
F RROIOAC’Tl”E PROGENY 
P SOURCE PARALLE‘ TO ON FLOW ,ml 

SWRCE PERPENDICULAR TO GW FLOH fm, 
- -- --“ICE ,rnl 

COI(TENT IN S&E 
,darcy ve1 m, , 

CONTENT IN UNSATURATED ZONE 

_. . . _ 
DISPERSIVITY X DIRECTION Cm, 
OISPERSIVITY Y DIRECTION (ml 
PORE VELOCITY Im, , 
NELL SCREEN THICK&S Im, 
DISTANCE TO RECEPTOR ALONG X AXIS 
DISTANCE TO RECEPTOR ALONG Y AXIS IFi 
LIMITINS CONTAMINANT SW CONCENTRATION ,mg,Ll 
UNITS OF CONTAMINANT 

0 
1.0%+02 
1.05EtO2 
7.69E-02 
l.OOE-01 
3.00E-01 
3.00E-01 
1.50E+oo 
2.50E”01 
1.90E+oo 
d.ooE+ol 
2.50E-01 
0.00E+00 
1.14&+07 
l.OOE102 
1.7%.+03 
2.OOE+00 
1.90E+oo 
l.OOE-01 
Z.SOE-01 
9.00E+oo 
4.00E+oo 
5.70Et02 
1.5oEtol 
5.30E+Ol 
0.00E+00 
8.00E-04 

INPUT OAT.4 PILE CREATED BY: DATE / , 

INPUT OATA CHECKED SY: OATE / , 

LIHITING SOIL CONCENTRATION CALCULATION 
>>> “ALUES CALCULATED IN SOURCE SUSRWTINE 
.*,+f+*+ft.ff~tf*ft*****.*.~+**.***..*****.****.****~* 
LEACH RATE CONSTANT ,I, 
UNSATURATED PORE “ELCCI Y ir 

) 1.9265E+oo 
,m,yh 3.3333E”01 

DECAY CcNS*ANT,S, ,1/y, 3.4657E-01 
RETARDATION FACTOR,S, ,SAT”RRTED, 5.7500E+00 
RETARDATION FACTOR (UNSATURATED, 2.9833Etoo 
SOLUBILITY LIHITED MASS , 1 
SOL”BIL*TY LIHITED AcTI”I~ ,ci, 

1.0015Et09 
0.0000E+00 

TRANSIT TINE IN UNSAT ZONE , ca~‘p, 3.1000E+02 
FRACTION DECAYED DURING UN& TRANSPORT l.OOOOE+OO 
"""""""""""_"""--_""________^___________~~"~~~~~~~~~~~ 
>>> meosura mT* em Lnfrrms son ~~~~~NTRAT~ON 
***.l...***r.*tt~*******.**.***..*.**~~..,**..**,**~** 
INTEGRATION TINE ,years, 
BODY “EIGHT (kg, :POOOE+ol 
AVERAGING TIME ,days) 1.095E104 
WATER INTAKE RATE ,L,d, 2.OOOE+00 
EXPOSURE FREQUENCY (days/year, 3.500Et02 
EXPOSURE WRATmN , ears, 
F.AoloLcGIcAL DOSE Am frenl/yl 

3.000E+01 
1 .OOOE-04 

CARCINOGENIC RISK CRITERIA l.OOOE-06 
HAZRRD QUOTIENT 1.000E+Oo 
----““““-“--““--“--------------“-”-”-----”------------ 
>>> RESULTS OF CALCULATIONS 
+tf*fff**f.t.f.f*ff*....*...*.*.*..*..*.~....**.**..*. 
HAXINUH NON RADIOLOGICAL CONTAMINANT CALCULATION 
MAXIHUN CONCENTRATION 1.31~~4e rig/l. 
AYERAGE CONCENTRATION 
PEAK TIME , 1: 

6.05E-50 nq,L 

mwf~~o soL C~NCENTRRT*ON tmgh**3): 
:;;q;;:;+o2 

LIHITING SOIL CONCENTRATION , 
LIHITING INVENTORY IN SOIL ,NJ : T 

,kgl: 1.1*1E+47 
1.5066+53 

WARNING !I! THE ‘IHITING SOIL NASS OF 1.506E+93 m 
EXCEEDS THE SOLUSILITY LIMITEOISWRCE NASS OF 1.00%+09 mg 
EXECUTION TIME ~ssconds, 

*.ttt****.*****.tt 
* RUN NUMBER 2 * 
l .+...t.**tt.tt.tt 

TITLE: PBF-752:Benzene 
AL 1.730E+o* 

J-394 

SOURCE 



-----------_-----_------------------------------------ 
>>> RESULTS OF CALC”LATIcNS 
ftlt*.~f*f~f.f*.ff*..~~*~*~~~~...**.**.~*...~~.~~~*.~~ 
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* R”N NWBER 5 * *t.*t...tt*...t*** 
TITLE: PBP-712:Ethylbcnze”e 
AL 1.050Et02 

arms 
l.O?JOE+O* 
7.690E-02 
5.300EtOl 

:% 
3.300EtOO 
3.?.OOE+OO 

Em.4 3.?.OOE+OO 
PI 2.816Et08 
?’ Z.OOOE+OO 

:kALALF 
1.52m+o2 
l .OOOE+OO 

>>> VALUES cALC”LwE0 IN SOURCE S”BRcl”TlNE ****.+tt~~*t.ttt*tt****~***....****..*~*************.* 
LEAC” RATE CCNSTANT (I/ 
UNSATURRTEO PORE VELccI Y I- 

b 2.4769E-01 
3.333x-01 

DECAY CcNSTANT,S, Il/Yl 
Im/yl 

6.9315E-01 
RETARDATION mcTOR,S~ ,sATUP.ATEO~ 6.3700E101 
RETARDATION WCTOR ,“NsAT”RATED~ 2.1900E+Ol 
ScJL”BIL.ITY ‘IHITEO w.ss Irql 6.76566+08 
SQL”BlLJTY LIHITEO ACTIYITY (Cl, 0.0000E+00 
TPsNSlT TIHE IN “NSAT ZONE , 
FRACTION DECAYED OURING UNSA T 

oar.31 2.6280E103 
TRANSPORT 1.0000E+00 

-------------_---------------------------------------- 
>>> RESULTS OF cALcuLRTloNs 
**.f~.***.****f.f.********~**.*..*...*~.*..**......~.* 
unxIH”H NON P.ADIOLcsIciu CONTAMINANT cALC”LATIcn4 
bmxn4”H CONCENTRATION 
*vmP.GE CcNCENTRA**ON 

1.48-219 */I, 
1.79-220 mg/L 

PEAK TIHE , 
Y 

1: 2.629139Et03 
LIHITING so L C”NCENTFATloN ,mg/m**3,: 3.7%+225 
L?.MITING SOIL CCNCENTPATION ,m ml: 2.504+222 
LIMTING INVENTORY IN SOIL cmg s : 3.181*228 
WRRNING !!I THE LIMITING SOIL HRSS OF 3.1*1+22e 

“%  EXCEEDS THE SO‘“BILITY LIHITEDISOURCE lass OF 6.76 Ec08 mg 
EXECVTICN TIME ,mco”dsl 

l ****,*****t*t.*** 

* R”N NVHBER 6 * 
t*t.t.*t.*t*.t.*tt 
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------ 

YEARS * 1.*3F.t01 

* RUN NUMBER 10 * 
t+*t.******.**.*** 

YEARS - 3.46E+ol 

J-398 

-. 



. ..*f.~..*.*******f.***. 
CONTPMINANT cALC”LATION 

7.976-02 W/L 
7.8X-02 rq/L 

1.956374E+o4 
ION ,ma,n’*‘3~: *.2*6E+07 
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Attachment B 
HSSM Output 
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